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Development of a S tab le  U l t r a v i o l e t  Source 
and Techniques f o r  Accurate Radiometry 
H. J .  Kostkowski 
Nat iona l  Bureau of S tandards  
High P res su re  Plasma-Arc as a Useful U l t r a v i o l e t  Standard 
A .  Comparison of  t h e  r a d i a t i o n  c h a r a c t e r i s t i c s  f o r  mechanical ly  
similar u n i t s .  
Two a r c s  were assembled f r o m  p a r t s  manufactured according 
t o  s p e c i f i c a t i o n s .  
t h e  s p e c t r a l  rad iance  a t  2800 A d i f f e r e d  by about  1.4%. 
r sa son  f o r  t h i s  d i screpancy  i s  not known. However, t h e  d i f f e r e n c e  
appears  t o  be c o r r e l a t e d  w i t h  tne d i f f e r e n c e  i n  measured half-width 
of  t h e  a r c  t o  a s tandard dev ia t ion  o f  2%. The c o r r e l a t i o n  w i l l  be 
i n v e s t i g a t e d  under a wide range of ope ra t ing  condi t ions .  
When used a t  15  a t m  p re s su re  and 50 amperes, 
The 
B. E f f e c t  o f  changing 'p la te  spacing upon a r c  s p e c t r a l  radiance.  
The s e n s i v i t y  of t h e  s p e c t r a l  rad iance  of t h e  po r t ab le  a r c  
1 -  r e l a t i v e  t o  t h e  p l a t e  spacing' i n  the observation chamber was tkter- s, ~ L pri 
mined. 
about  1 t o  2 mi l l ime te r s ,  i n d i c a t e  a maximum change of 3% i n  
s p e c t r a l  rad iance  f o r  a 4.0% change i n  spacing.  
assembly t o l e r a n c e ,  t h i s  e f f e c t  would m o u n t  t o  about  1% i n  s p e c t r a l  
rad iance .  Moreover, t h e  s p e c t r a l  rad iance  i s  a maximum a t  a p a r t i c -  
ular spacing and when ope ra t ing  a t  o r  nea r  t h i s  spacing t h e  e f f e c t  
would be much l e s s  than  1%. 
The r e s u l t s  of 77 measurements f o r  spacings ranging from 
Using t h e  expected 
C .  End-on observa t ions  w i t h  t h e  po r t ab le  a r c .  
C : Y ) ~ T \  C h n  n n n n m  One ~ h n n n ~ r o A  n a ~ - n o m A i n ~ ~ l ~ ~  kc i t s  axis, is 
V***L.cI "lib a s  6"" a s  b ,  vvyv.L 1 v u  Y V I  y""uI"-uI 
o;2t ical ly  t h i n ;  t h e  rad iance  should inc rease  approximately l i n e - .  - .  
w i t h  any inc rease  i n  a r c  depth.  This  was acconpl ished by rJsGi:;iiLb 
t h e  a r c  so  it could be used end-on. The cathode was " s p l i t "  i n t o  
two e l e c t r o d e s  which were pos i t ioned  o f f  t h e  axis so t h a t  observa t ions  
could be made a long  t h e  axis of t h e  a r c .  I'End-on" use  of  t h e  arc i s  
a lmost  as r ep roduc ib le  (A. 2.5%) as "side-on" use.  Comparison of  a 50 
ampere, 1 5  atmosphere arc used "side-on" and "end-on" i s  shown on t h e  
fo l lowing  page. 
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Wavelength 
2200 A 
2300 
2400 
2500 
2600 
2700 
2800 
2900 
3100 
3000 
Radiance Temperature 
Side-On End-On 
5190 O K  
5172 
5171 
5060 
4966 
4.894 
5007 
k737 
4684. . 
4.64.4 
7354 OK 
7314. 
7266 
7179 
7086 
7019 
6'366 
6903 
6855 
68 52 
Even a 5 a t m ,  30 ampere end-on a r c  us ing  a r e l a t i v e l y  low power 
i n p u t  o f  about 2 KW has  a radiance temperature ranging from 6030 OK 
a t  2200 A t o  about 5600 O K  a t  3100 A. Moreover it i s  conceivable  
t h a t  such an a r c  could be reduced i n  s i z e  t o  t h a t  o f  an o rd ina ry  
f l a s h l i g h t .  
S tandards  and Techniques f o r  Accurate Radiometry. 
A .  Graphi te  Arc 
Mzasurements on t h e  g raph i t e  a r c  have been v i r t u a l l y  completed. 
The s p e c t r a l  rad iance  from 2000 A t o  8000 A has  been determined f o r  
4 more g raph i t e  and 2 carbon e l ec t rodes .  The c o n t r i b u t i o n  of  t h e  a r c  
s t ream a t  wavelengths longer  than 2600 A was obtained.  I n  p a r t i c u l a r  
t h e  atomic and molecular  s p e c t r a l  l i n e s  were examined w i t h  r e l a t i v e l y  
h igh  r e so lv ing  power ( ~ 2 5  000) i n  o rde r  t o  determine more a c c u r a t e l y  
t h e  wavelength r eg ions  f o r  which t h e  a r c  i s  a u s e f u l  s tandard.  
B. I r r a d i a n c e  Measurement 
I n  ordc- t o  determine t h e  consis tancy o f  our  s p e c t r a l  rad iance  
s t anda rds  xLL1 the  s p e c t r a l  i r r ad iance  s tandards  maintained by t h e  
Radiometry Laboratory of NBS, a s p e c t r a l  i r r a d i a n c e  c a l i b r a t i o n  a t  
Radiometry Laboratory.  
t h e  va lue  repor ted  by t h a t  labora tory .  
l a r g e r  t han  t h e  combined repor ted  u n c e r t a i n t i e s  of  t h e  two c a l i b r a t i o n s .  
An e f f o r t  w i l l  be made t o  reso lve  t h i s  d i f f e r e n c e .  
about  6500 A was performed on a lamp p rev ious ly  ca l ib ra t e t i  by t h e  P 
The r e s u l t  obtained was about 6% lower than  
The d i f f e r e n c e  i s  s l i g h t l y  
The i r r a d i a n c e  measurement emphasized t h e  need f o r  l a r g e  uniform 
sources  or normal s i z e  sources  wi th  a very  h igh  s p e c t r a l  rad iance  wi th  
which t o  determine t h e  r e f l e c t a n c e  of i n t e g r a t i n g  spheres .  
p r e s s u r e  argon a r c  might be very u s e f u l  i n  t h i s  r e s p e c t ,  e s p e c i a l l y  
The h igh  
b t i ~ w  3500 A. 
